Introduction and hypothesis Condition-specific sexual questionnaires are essential for clinical trials and important patientreported outcome measures. The aim of the study was to translate the Pelvic Organ Prolapse/Incontinence Sexual Questionnaire-International Urogynecology Association Revised (PISQ-IR) into German and to clinically validate it in a German-speaking population. Methods The translated PISQ-IR was linguistically validated in two rounds of cognitive interviews. The final instrument was psychometrically validated in women presenting to urogynecological clinics with pelvic floor dysfunction. For analysis of criterion validity, three related self-reported measures were administered: the Female Sexual Function Index (FSFI), the Kings Health Questionnaire (KHQ), and the 36-Item Short Form Health Survey (SF-36). For external validity, PISQ-IR subscales were compared to the clinical-measures Pelvic Organ Prolapse Quantification system (POP-Q) stage, pelvic floor muscle tone, and Oxford Grading Scale. Descriptive statistics, floor and ceiling effects, internal consistency using Cronbach's alpha coefficient, and Pearson correlations were calculated for all PISQ-IR subscales. Results The PISQ-IR was completed by 197 women, out of whom 66 (33.5 %) considered themselves not sexually active (NSA) and 131 (66.5 %) as sexually active (SA). Participants' mean age was 57 ± 12 years; 50 % were diagnosed with symptomatic POP, 74 % with urinary incontinence (UI) and 4 % with anal incontinence (AI). The PISQ-IR subscales were analyzed separately for SA and NSA women with Cronbach's alpha coefficients ranging from 0.64 to 0.94. Moderate to high correlations were observed between PISQ-IR subscales and related quality of life (QoL) scales and corresponding FSFI scales. Conclusion Initial testing of the German PISQ-IR suggests it is an internally consistent and valid tool for use in clinical practice and research.
Introduction
Sexual health is an integral part of quality of life (QoL) and may play an important role up to and into to old age [1, 2] . Pelvic floor dysfunction (PFD) increases with age and is likely to negatively affect sexual activities [3] [4] [5] [6] . Urinary (UI) and fecal (FI) incontinence have been associated with low libido, dyspareunia, and avoidance of sexual activity for fear of losing urine or stool [3, [7] [8] [9] . Pelvic organ prolapse (POP) may cause discomfort, decrease sexual excitement, and influence a woman's decision not to be sexually active [3, [10] [11] [12] .
Evaluation of sexual activity and function should be an integral part of urogynecologic assessment, since this information is essential for therapy planning. Comprehensive physician-led interviews covering different aspects of sexuality are still rare, and questionnaires are increasingly used for evaluation of female sexual function. Condition-specific sexual questionnaires are essential for clinical trials and important patient-reported outcome measures. Thus, the International Urogynecology Association (IUGA) developed a new questionnaire for evaluating the impact of PFD on sexual function and activity: the Pelvic Organ Prolapse/Urinary Incontinence Questionnaire-IUGA revised (PISQ-IR) [5, 6] . In contrast to previous tools, this PFD-specific questionnaire addresses sexually active (SA) women as well as women without a partner and those who consider themselves not to be sexually active (NSA). The PISQ-IR was validated in >500 women seeking treatment for UI and/or anal incontinence (AI) and/or POP in several clinical sites from across the USA and UK. The questionnaire is based in a multicultural framework, and translation and validation in several languages is ongoing or already completed [13, 14] .
In German there are currently three validated questionnaires on sexual function available: the Female Sexual Function Index (FSFI) [15] , the Sexual Activity Questionnaire (SAQ) [16] , and the McCoy Female Sexuality Questionnaire (MFSQ). However, none of them is PFD-specific, and there is an urgent need for a valid sexual function scale for use in urogynecological research. The aim of this study was to translate the PISQ-IR into German and to clinically validate it in a German-speaking population of women with PFD.
Materials and methods

Original PISQ-IR questionnaire
The validity, reliability, and responsiveness of the original English-language version of the PISQ-IR was established in a population of women with PFD [9] . The questionnaire consists of two sections: one for NSA and one for SA women and comprises 12 or 21 items, respectively. The division is based on the result of the core-branching item 1, where women are asked to indicate whether they consider themselves to SA or NSA, with or without a partner. The two sections are analyzed independently, each consisting of two domains and different subscales. The NSA section contains the following four subscales: condition-specific reasons for sexual inactivity (NSA-CS), partner-and personal-interest-related reasons for sexual inactivity (NSA-PR), global rating of sexual quality (NSA-GQ), and condition impact (NSA-CI). The SA section contains the following six subscales: sexual arousal and orgasm (SA-AO), partner-related issues (SA-PR), condition-specific issues (SA-CS), global quality (SA-GQ), sexual desire (SA-D), and a condition-specific subscale (SA-CS). All subscales are analyzed separately, and calculation of a summary score is not recommended [17] . In the NSA group, a higher score indicates greater negative impact of urogynecological symptoms, whereas for SA women, a higher score indicates less impact and better sexual function.
Translation and linguistic validation
Translation into German was undertaken by a Germanspeaking Austrian-native translator with profound English language skills and a broad knowledge of questionnaire development and sexual issues. Special consideration was given to avoid offending or misleading phrases and ensure cultural acceptance without loosing the particular context and intent of each question.
In a subsequent community review process, the translated instrument was trialed for it is consistency and acceptance. During ten cognitive interviews with women with PFD, the intent and wording of each item was discussed. In a one-onone session, taking between 30 and 60 min, women were probed about their initial reactions, their understanding of the content, and whether there was any alternative wording they would find easier to understand or relate to. Based on the results of the cognitive interviews, the instrument was revised and subjected to a second round of ten cognitive interviews. After finalizing the wording of the German version, each question was translated back into English by an independent Austrian-native English-speaking translator. The completed Forward-Translation/Back-Translation form was reviewed by the IUGA PISQ-R working group.
Psychometric validation
For clinical validation, the German language version questionnaire was then administered to women presenting to urogynecology clinics. According to the PISQ-IR Translation Protocol enrolment of 220 women-120 SA and 100 NSA -was planned. Inclusion criteria were a diagnosis of UI and/or AI and/or POP and sufficient German language skills. Exclusion criteria were diagnosis of vulvodynia, painful bladder syndrome, or chronic pelvic pain. A convenience sample of women meeting these criteria was asked to participate and was enrolled in the validation study. Informed consent was collected from all participants, and ethics approval was obtained from the university and local ethics committees.
A standardized interview included current symptoms, obstetric and gynecologic history, and past and ongoing urogynecologic therapies. A physical examination was performed to stage POP according to the POP-Q classification [18] . Clinical assessment of pelvic floor muscles was performed by vaginal digital palpation for assessment of muscle tone and contractility. The six-point Oxford Grading Scale was used to rate contractility from 0 (no muscular action) to 5 (strong squeeze and lift) [19] . For analysis of criterion validity, three related and previously validated self-reported measures were administered in addition to the PISQ-IR. The FSFI is a 19-item questionnaire for assessment of several aspects of sexual functioning in a general population and contains the following six subscales: desire, arousal, lubrication, orgasm, satisfaction, and pain, with higher scores indicating better sexual function [15] . The Kings Health Questionnaire (KHQ) is a 32-item, condition-specific instrument to assess quality of life (QoL) in women with UI and contains nine subscales: general health perception, incontinence impact, role limitations, physical limitations, social limitations, personal relationship, emotional problems, sleep and energy disturbances, and symptom severity, with higher values indicating worse QoL [20] . The 36-Item Short Form Health Survey (SF-36) is generic and widely used to assess perceived health state and QoL comprising eight health domains: Physical Functioning, Emotionalrole Functioning (role limitations due to emotional problems), Social Functioning, Bodily Pain, Mental Health (psychological distress and well-being), Physical-role Functioning (role limitations due to physical health), Vitality (energy and fatigue), and General Health, with higher scores indicating better QoL [21] . Participating women were handed the survey packet comprising all four questionnaires and asked to return the completed forms in a prepaid envelope via mail.
Statistical analysis
Differences in clinical characteristics and questionnaire data between NSA and SA women were assessed with Student t tests. Descriptive statistics and floor and ceiling effects, i.e. percentages of patients with the lowest and highest possible scores, were calculated for all PISQ-IR subscales. Internal consistency was assessed with the use of Cronbach's alpha coefficient. Subscales were scored when at least half of the items were answered; transformed summation, i.e. transformation of all items to a 0-100 range, was applied. According to the recommendation of the PISQ-IR study group, imputation of missing values was not performed [17] . To assess criterion validity, PISQ-IR subscales were compared with the reference questionnaires FSFI (for SA women only), KHQ (for women with diagnosed UI only), and SF-36. For external validity, PISQ-IR subscales were compared with clinical-measures POP-Q stage, Oxford Grading Scale and pelvic floor muscle tone. For analysis, Pearson correlations or Spearman's rank-sum correlations were use, with values of 0.3-0.5 indicating weak, >0.5-0.7 indicating moderate, and >0.7 indicating strong correlation. A p value <0.05 was regarded as significant. Scale responsiveness and test-retest reliability were established for the original questionnaire and were not assessed in this study.
Results
PISQ-IR translation
During the translation process and cognitive interviews, several challenging key phrases, i.e. Bbulging in the vagina^, or Bsexually inferior^were identified and extensively discussed before the most appropriate wording was found. For the corebranching question about sexual activity, the phrase Bsexually active with or without sexual intercourse^was added to the phrase Bwith or without a partner^. The number and contents of items remained unchanged, but a short introduction explaining the rationale and content of the questionnaire was added. The 20 women who participated in the cognitive interviews were all diagnosed with at least one PFD-60 % with UI and 55 % with POP-and had a mean age of 61.4 years [standard deviation (SD 8.8)]. The final German version was well received and understood. However, at the end of the validation, process a nonresponse rate of up to 55 % was observed for some items, and this seemed to be due to the differing answering formats. As a consequence, the answering format of two questions-Q4 for NSA and Q19 for SA women-was modified to fit the other answering formats (see Appendix 1).
PISQ-IR validation
Five urogynecological centers throughout Austria and one Swiss center participated in the validation process. A total of 215 women returned the survey packets (four questionnaires); the PISQ-IR was completed by 197 (92 %), and the validation analysis was restricted to these women. According to the answer of the PISQ-IR core-branching item 1, 66 women (33.5 %) considered themselves NSA and 131 (66.5 %) SA. The clinical characteristics of the study population are shown in Table 1 . SA women were on average 7 years younger, but otherwise, there were no significant differences between the two groups. Overall, the majority of women (70 %) were postmenopausal, 50 % were diagnosed with symptomatic POP, 74 % with UI, and 4 % with AI. Results of the SF-36 and KHQ subscales (Table 1) indicate that SA women had better general and condition-specific QoL than NSA women. However, differences did not reach statistical significance, except for the two KHQ subscales Brole limitations^and Bsleep and energy disturbances.T he PISQ-IR results were analyzed separately for SA and NSA women, as recommended in the original publication [6] . Item nonresponse rates ranged from 9 % to 55 % in the NSA group (median 30 %; 20/66) and from 2 % to 40 % in the SA group (median 7 %; 9/131). Table 2 shows mean values, internal consistency reliability, and floor and ceiling effects of the PISQ-IR subscales. Cronbach's alpha coefficients ranged from 0.64 to 0.94, with two subscales (NSA-CS, and SA-D) being below the acceptable level of 0.7; all other scales indicated a good level of internal consistency. Ceiling effects were seen for the NSA-PR subscale, with 51 % of women reporting the worst possible score. This indicates that having no partner and having no interest were common reasons for sexual inactivity. Floor effects were found in the NSA-CI, indicating that for 40 % of NSA women, PFD had no impact. Moderate ceiling effects were seen in the subscales SA-CI and SA-CS, where 29 and 30 % of women, respectively, reported the best possible score. This indicates that in those women urogynecological problems had no impact on their sexuality. Table 3 shows the analysis of criterion validity for NSA women. Significant correlations in the anticipated directions were observed between the subscales NSA-CS and NSA-CI and most SF-36 and KHQ subscales. Correlations ranged between 0.34 and 0.93 and were strongest for the SF-36 domain Bemotional-role functioning^and the KHQ scale Bpersonal relationship.^There were no significant correlations with clinical measures, except between body mass index (BMI) and NSA-PR.
Criterion validity analysis for SA women is shown in Table  4 . Moderate correlations in the anticipated direction were seen between PISQ-IR subscales, especially SA-OA, SA-CS, and SA-CI, and most SF-36 and KHQ subscales, indicating that both general and condition-specific QoL are positively related to better sexual functioning. Moderate to high correlations were observed between corresponding scales of the FSFI and PISQ-IR-i.e., desire, arousal, orgasm, satisfaction/global qualityconfirming good criterion validity. High pelvic floor muscle contractility, i.e. Oxford Grading Scale, was positively correlated with SA-AO. A higher POP-Q stage and lower muscle contractility were correlated with worse SA-CI.
Discussion
The PISQ-IR is a valuable tool for assessing sexual function in women with PFD, both for clinical practice and for research. The present German translation and clinical validation demonstrates sound psychometric properties and will allow its use in the German-speaking urogynecological population. The qualitative linguistic validation showed a high level of acceptance, and only a few adaptations were necessary. However, during the clinical validation process, a substantial nonresponse rate, especially in the NSA group, was observed for selected single items. This seemed to be due to the varying answering format of these items, and as a consequence, the format was adapted. The high number of missing values may also be explained by the fact that four different questionnaires were used: the PISQ-IR, FSFI, SF-36, and KHQ. However, their combined use allowed us to examine the relationship between various general and condition-specific QoL domains and sexual function in NSA and SA women. Several strong correlations between related subscales were observed, confirming the good criterion validity of the newly translated PISQ-IR. Internal validity was acceptable, with Cronbach's alpha values >0.70, except for NSA-CS and SA-D. Overall, scale correlations and internal validity were comparable with the original PISQ-IR validation [6] .
A strength of the study was the sufficiently large sample size and correlation with clinical parameters, i.e., pelvic muscular function. One advantage of the PISQ-IR is the possibility to evaluate SA as well as NSA women. While in our study population having no partner or having a lack of interest was Mean scores are transformed to a 0-100 range. In the NSA group, a higher value indicates a greater negative impact. For SA women, a higher value indicates less impact and better sexual function NSA nonsexually active, SA sexually active, n.a. not assessed because <3 items the most common reason for sexual inactivity; only 40 % reported that PFD had no negative impact at all. Similarly, in the SA group, more than two thirds indicated that urogynecological symptoms at least somehow negatively effected their sexuality. This confirms previous studies, which found that POP and UI commonly impact on women's sexuality and are likely reasons for sexual inactivity [3, [10] [11] [12] . Our results are limited by the fact that we did not evaluate test-retest reliability and scale responsiveness, which were established in the original publication. The relatively high floor and ceiling effects in the NSA group imply that some actual variation in patient data may not be reflected. Only a few women with AI were involved in the validation process, and future research will need to test the validity of the German PISQ-IR in this population.
Conclusion
This study confirms that sexual function is commonly affected by urogynecological symptoms and should be assessed in women with PFD. The German PISQ-IR is a reliable and valid 
